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ABSTRACT: 

PURPOSE: To easily obtain a high integrated structure 
having high 

performance in an SOI structured DRAM. 

CONSTITUTION: A dielectric layer 2 is formed on the main 
surface of a 

semiconductor substrate 1. A silicon layer 3 is formed on 
the dielectric layer 

2. MOS transistors 9a, 9b are formed on the silicon layer 

3. The MOS 

transistor 9a is provided with impurity regions 8c, 8b in 
the semiconductor 



05/25/2003, EAST Version: 1.03.0002 



layer 3. A capacitor 15 is composed of this impurity 
region 8c, the dielectric 

layer 2 and the semiconductor substrate 1. Furthermore, 
the dielectric layer 2 

also functions as the SOT structured insulating film. 
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imm 11 SOI mmi^h^^fm^mTh 



imm2 3 m§^mi^mimmmm^mi}^(y^j:& . 
mm 1 tzsSMco^imi^^. 

w^l«omSJ:"5^V>|g2<OSS<0||l^ 

m 1 (omm^^k . tm^ i «jtsim* i o 1 
fists. mmnz§m<r>^^mmmm, 

msm2<o^mmmtmmf}i,zimitii> t'.y 

s o I immmmimmTh'yx . 
f^^^mi<omi(7mm±i,zm&^tL^ frE^^'j-t 



IS 1 «^^^^;l^«i^ffl^S J; 0 iz'^t:mxm& 
iiiEm 1 iO^-v ^yl^i^fcH 1 i^«^Sr:fr!t txm 

msmmm^^tzmm:ttmi¥mimmzm2coi- 

W<^S2<^^ti^iSt. 
10 jSStlJiS2<oy-h«ffifc. 

m 1 ojt^m^^qrr 5» 1 «oi?i«flcgsi)-t:i ijfiijjgj 

^i. MB^ffll5ll&Srtfc:i5V^T<iB(iiBlgl<OitM^J: 
'5ffiV^®2<Ott^«$-£:rr&^2<7)^fta54)-fcJ: •? 

imms 3 SOI fli^s-^rr s^«cs«gaT«> 

20 ^^Smit®2<^*BaS-^-tS^«cJii:. 

w^K^mcomsM 2<7)ms±izm^^tifz9mM 

^i^m 1 tm2(^mmmmt . 

roiem 1 ^^^m.(,zm&^tuim2co^^ 

30 

B5iEm2<o^«ca±{c:jgfig$*i.fcg2co©mat . 

'r?>iim^2<7)m.mb. mm2cr^mmt'cm2 

40 ^mff)mm±i,ztx'mi£ti>. tt^sti^co^ 

[is*« 103 SOI mmi:^t?,^i^ss.^m<^ 
mkmx'i)^x. 

mmmi(r>±mm±.izm,mi:mm-ixm}i . 
tmmm±iz^mmmhxmt . 
m.^m±tzmim^it'^ixy- hmmimm- 

50 :fr^ELTi5i2#^lgt:Jt|pi-rs i p tMB^Wc^rt 



3 

imm in s o i mi^^^mmi^wff) 
mvmi<oimm±iz. ^ i (^mm^^^^ i <^ 

mS^2(0m&i^BiZCMP (Qieaical Mechanical po 
lishing )9mittt;ikizX'jX. lufilSK^^** 

So 

imrn 131 SOI i«t 

hXUb. 

bm2ff]pmmmm^hxmb . 
miy-hmmbemmmbmo xotztmmi 
m&-ti>xmb. 

mii:mmizf^-f?>xmb . 

ixo mmm^-thxmb . 

imm 141 SOI mm^&mi^^u<o 
wt^mxh-^x. 

m 1 <r>m.(oimm±iz^mimm-hxmb . 
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mmmm±^mmiittELxir- hmmmm- 
^ms^n^xth ubizx-yx. mi^i^mmzm i 
mm-?>xmb. 

mmmmm±iizm2ffym.im^txub . 
msmi(nmii:f^-ttzbizx->xm3^i<^>^ 

mSM^ ttim 1 (^mm^(^mnzm^Mmn 
i}>h^j:mmm^mm-&xMb. 
m^w^M^it^Lxms^ 1 <7i^'m.^<^w>z 

[00011 

imm±.<^nm^'i z^ymm. soi (semic 

onductor On Insulator) ^gjtSr 

0 :^-rt^Mi'^miizmt?>i><^xh^. 

[00021 

*»'srig^*^flsa^Si: tT. DRAM(Dynam 
ic Random Access Memory) {4 

[0 0031 05 0{±, HRW^rDRAM(?Dfil^Sr?r:-r 
0 7o«x^'HTS)«.. 05O*#»atT. DRAMl 5 0 

TW'f 1 5 1 msi^mim^-t^^^tv^^vi 

'>T>'H*^ATHl'XK-/7T 1 5 2k, -t^orKV 
tofOo-^T^-^^l 5 3l3it^;<?^AT3-^^l 5 4 

g!ai^c«>o^ryxy7i'-/5^j>.r>'7"i 5 5k, t- 

i^X^^<r>t:}!bOf-94 yy^'/ 7 r 1 5 6 fcit^T- 
JO :5'T'>W<y7r 15 7k, :J'o-y^'«^^ll4-t4t 
i^co^'Oy^'>''x^k-^'158k2r«li.TV^S. 
[ 0 0 0 4 1 •yT±T:*cS=^:fflS[S: 
V-t)Uru^ 1 5 lfc:t4, #fiE^ffiffi^^WtSfc«> 

-HK(=, lOWy^:U-fe;H4, l-OWMOS (Me 
tal Oxide Sem i c o n du c t o r ) h 
y b , ZMz^^Ml 1 ^r^N-i^^ k*- 

X^'l^^>'NV:5'fflcO;<^:D-fe;l'ki^At-(-^S. ^<r>^ 
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[0005] ttl^ DRAMc7)^ty-fe;m^ 

[0006] ZiitzX*). ^^'^^i^m&^:m^^■\ti> 10 
[0 0 0 7] U>L=5r*s^>. :R3|5«fc^T«^*{$/t,(c 

yyi^^^miti:i>mtmi>(otix. dram 

fc S O I flBt^3[ffl-r2.a«*8^IB6 0 - 2 5 0 6 6 

[00081 05 !^rai86 0-2 5 0 66 5^i^ 
^t-^/r:$/UtDRAM^^^^i)f|f®a-e3iS. 

[0009]H5 1^#aiLT. pMi^V^iymiO 
lll0 3fc*gg|S§^^.T^^4. m^»iSB&ffcMl0 2± 

Wis 'J 3 yi}>f>i:mmm 104 *q^«$/t 

[0 0 10] mmmio4nzii. mm&mizay^i; 
h^-^i-^iiffsssgiiosigg/ss/iTv^s. 

t>^.=5r5r7i5^1 0 6*gg|igSiiTV^4. i o 
^±tsir/~r-7i^ioe±tz(i^ mos 

0 7*{jgfi!ts<i$. Mosh^y^-'x^ioyji i^i; 
^1^121. 122t, i-*-h«flii 0 9tj:rrs. 

[ 0 0 1 1 ] ^- Lr . ^!!iimm 1 2 1 1 0 

^mmm 1 2 2 a. h'.y h«s 1 0 s izmmizmm^ 
ti?>. Moshyyi^xi'iojmoidizmmi 

33, 134*^fiK§^-CUS, iffiMillSBiWi. 50 
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^'-hmmio9tmmtzm^ii?>v~mi 1 0 

[0012] JJBCOS O I «ji5:*^SDR AMtfcV^ 
•CJi, ^'f ir A-i^^ 1 2 0±t. mm 1 0 5 LT 
MOSh7^i^'X^'l 0 7!WBjS5ilTV>S. ^cT)^:; 
^^A-i^;? 1 2 0cO¥ffifl«P3:iiga&±# <«iffi-rs 

MOSh7>'i^;^:J'l 0 7fc-:3V^-Ca SO 
[0013] 

so isitsr^-rsDRAMfctjv^rt. ixmmti 

TSiWS, ±IEc7)SOI^gji(7)DRAMfctJV^T<±. 

^oshyyi^xi^ioim&^iili^v^ymt 

^^io4tm^(omtzmai^Ax^^i. -eo^t' 
to. Mosh7yi^x^c7PR$1i,^i2it^^i 
0 4 1 ^«S5«fci^-tSjti6or7^^i 0 6£0jg/£ 

^«0T7^^1 0 6m<m^xMos hyy-JX^ 1 0 
7 fc^mil 0 4 1 Jrlf^JSTf s*a^<^)«iM^ 1 0 5 
0?BlS^rOi^fc^r-,T<|.. -f^rip^,. ^©iio 
4, teSflios, r^^^ioe, MosK^yj/x^ 

h Ji-S t vwitm 1 «oraSj4i*«4 1 S . 
[0014] <}Cfcm2<7)mStCOV^T^HH-ri,. JJB 
iOSOIffi;t^^r^5DRAMtfc(,>TJ±. ^-VAV^ 
Sfi5Jt*$-li-S:t«>. ^i'^'?i^:J'12 0±t:«igyii 

0 5 LTMO S h 7 yj^->^ ^ 1 0 7*im$tlT 
t^.g.. ^<7)fzif>. DRAM<OS3*Ja<:3r|,tv>^^« 

[0015] i*:{C|53«raja^t-pi%-citBH^§. 05 
ItTR^il^iofc, DRAMfcfcJtS^t(^12 
Hi. ^9j/10 6^:fr^LT;^M^_i/y_,.-^^ 

^^^mmio4izmmizm^tL?>, -f<oyty>. ;p 

1 2 1 1 1 0 4 fc ^stji, yf^^m 

1 21 by yf^l 06 t<^coay:}f^y.^t. Ty^ 
10 6 10 4 1 <5DS<?Dr7 hS8AS#:^§ 

J:->T. 2 1 bmmi 04b<mmn. 

[0016] ^oigBHii^ _tiB<7) J: 3 ^riiS^JSIgtl-l. 

^^^i^smst5xx/^<mmmi:mm-i,zb 
[0017] c<ofgHg(7)ffi«osw<4. gas-s?*i»ifc 
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[00 181 Z<D^(D^i^lzmmmi. MOSh5 
[00 19] 

^i«7)7Ftt!iijM«it. :i<mimmsmi}:.n^-t^ 
[0020] isi,ff>m!m\i. mL<\i. 

10 0 211 ±m<r^9mii. mt<ii. ^ttcffls 

stimmizii^ mi<?)ji]Si'5tsv^^2coii^o^ 

1 mmi<^m^iiitsf^ 3 <7)^!B8^j^*ggj£$tL 

1 coilS*a5^fc . IS 1 WtUW^J: 0 

2 (Tfifwrnmrn i <^si«*gi5i)-±tcfia l , ig i « 
[0022] Z(r>mizM-^<^fim^ti.. 

b , ^jaiiissjwe^:^ ns^fflniiJtiiKfc s o i 
X. zmmizi5»t^im^mii. «i6i-rsmi 
n^wzhtir,xm^i>mm.mk. rnm^mffimi 
mizhti^xmt£ti^mt. ^tu-t/i^ru-f 

ffl^fc . mi(7)i-v:^fuminzmi<^mm?:it^t 
xm^^fvfimi(r>y-hm&b. wiTim&^f^tz&M 
'rh^wsmzm2crn-^^,imiim:thid t 
m^ihi'fxm&^tif;zisii<r>m2(o^mmmib. m 
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2<7y}-?:^fiminzm2(Dimm^it^vxmmn 
timztrty-hmmb. mmmm2<7mm±tzm& 

■rs^l<ogi«flca54)-fc:J:OSfi£$^i. ^fflHISSaJrtt 
fev^TJim 1 <OlfcSIS$J: OfiV^m2<OJtSI«*S:^rr 

im2<7)mmwmzi m^^tih . 

[002 3] c:^BHtc»-:5<^^f*^^MJi. ^ii> 
fcffico^ffiT'Ji. Jt[6lfSISlfclg2t^ffl2r^rta^ 
10 «*Hfc. ll«*flwmi<0^iB±ltje^3<x^^* 
St. ^fM«om2<?D^lB±tJgj£§iTj:i#m«t, 

IS 1 fc II 2 oi^WimiLb 

8ff±fcJgJi!t^iut|g 2 <n^tim fc . m 2 <OgS«ft:ii± 
tJg^3ii>tm2«^mii:&<i;?-S. -etT, ±M<r> 

m<nypwmmb. m\<r>^v>!iimbnm-hwm, 
imb. mmmbX'^i<r)^\f-^i^^ifiim.^ix^ m 
ffi^^iUb. ^mi(n^w»iiimbn^-thm2 
2i c7)ini*«t, m2(ommMbxm2ff}^-f^^i^^ipm 
m^tih. iMm2commimii. mL<ti.mi 
enPFmmmff)m±iztxm&-t^ . 
[0024] z<mmizM'^< ^mtm^WiTi^jj 

i^^mimm-^. ^(mmwm±iz^m^m 
iS-ts. ^^^fm±{zmmt:-fr^Lxy-hm&im 
z<7yy-vw&i-7:^^ bLxm\.'^x^^im 
Hzyfmsi:mx•rtzb^zx^^x. -m^m/tmi: 

[0025] z<7)mtzM-^<^mmi^m.'nsmM 

m 1 <0H:im$S:qt1-|>|g 1 (Dmrna^^b . Z<r> 
micott^Wi 0 \>^%\^%2<r>Y^m^^hW. 

2(rmmim'ftb^'^ts^^^^m,'fh> wmim 
Uiz^^m^mL-fh. ^^m^\zwmkitm. 
xy- Ynm^jm-th . y- hmss: vx^ b txm 
\.^x^wmmz^!Va^mAi-t:ibi,zj:'ox^ib 
m2<7)yfimimmimm-i>. 
40 [0026] zio^izm-^K ^^mmM^m.(^m^-:^ 
mizxtiii. i(>izm(r>mmxi±. urmmmLco^m 
m±.^zmm^:m&•t&, z<r>^mm±izmmi: 
it^txy-hmmt:m.-th. y-hmmi-^^^^b 
Lxm\>^xmmmz^^imxtt zbizx^ 
X. ^^i^mmzmi bm2<o^mmmmm-^. 
y- vw&b^mbi:mo x o f,zmmimm- 
-eLT. ^\<nT-wmmnmmifim^-thXo\iz 
m^RiU'mi.zmct^. vK^saj^ix^m^ 

50 BE-rs. z<7mm,wmiif^Lxf^i<n^wmAzn 



(6 

9 

[0027] :iff)W^\izmn<^m/s^m.(m^-}i 
^n^^^h.m.^ Ltim i (o^mmmcmm^izn 

[0028] 

ff^mmmmz-titih v^yx yr-f- V y 

[0029] ISic^^Mi^^imS-^zX-^xm^^ 

[0030] ±sijm2<n;^mimmmmb<m\iz 
2<^wmmzfzhmyi-/VWj:}£m^ifiw^ 40 

S^*aii^a J: 0 1, $ ii.fcttlg^|{ri±$-li:^C fc *5 

im\,zm\>^)!^m^thm2<nwm,\if.mt. 
mtx'^^f^i^i^ipm^^tih. ^(otzib. -^ff)^-!^ 

[0031] ^<03f6HBt«-:5<i|i^«^1^atJ:^ 
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1 0 

[0032] zmmizM^K^mim^mizxii 

i>^izit'<.xm2cr,^^j^z^i}fii^^ c>izmM^iv^m 
jifc^ir*. ituzx*). iMco^mmizmh^mmi 

[0033] c:«?feBH(c:s-:j<i|£^f*:iai^s<oSJi* 

(o-':^(ommb<o^izmmi:mm-?>imi>^<^ 

[0034] zc7)mizm^<^imm^m<o^ij 
^j:m2(7)mmtm2ffy^miimmt^mmfnzmm 

[0035] zcr,mizm^<^mmi^m.cr>m^ 
mizxini. ^i^izmcommxii. h^yxyr^-h 
hyy=jx^<7)mibm2(oypmmmk. ^^v-c^-^ 

tmm<mm:wi&x%h. wzx o , («3|^j: o t 
msm. mm^^ti^iim&tf^mz. m.i¥m^ 

m&LX\>^t. glSftSt46 0 0X^SJjUi<0iaSSrffl 

:.(m'®smb\^xnx.t:,ixh<m.. mmmm 

(r>^imr)tz>txr>^)yxi--*m, mi5<J:iflS2<^M 

wm(mmytzmi-^WM.^smti:)ixhh. l 
v\ -ecoi^m. wmim<rmi^'icAm^'fh^bi^ 



( 

1 1 

[00361 

imam] ot. zff)^izmrs<ms&miz-:>\,-^x. m 

[0037] (,mim&M)mii3Xxfm2ii. 
mizM-^<mi (ommizmfi d RAMi:9rrr^m 
tmctyt, ms'-mm^ zcomKomMmnztuft 

[00 38] ^-f. mii3xm2im\'^x. z(7)m : 
izm^ <mi ffmmHizi5ifi d r AMco^^t-^i, >t 

[00 3 9] ^fW2±{c{i. i^un^s (flSco^ 

3cOjgW{i. ntL<\i. 0 0 0A~*«?3 0 0 0A 
vU3yl3<7)Bff^fi[afc{i, ^-f-zl-H 

^i§««rtk:fc(t-s.j^y3ya3t«. ^t'j-fe/i^ri^ 
^ ^i^iz&Mrt i MO sh "7 yi^x^ (h^yxyr-y 
-hyyi^X^) 9a. 9bt. ^HlHlBgPrttCfia^ 
SMO S h7>i^'X:J'9 c 

[0040] MOSh^yi/;^^9aa. >'t>3yfl3 
ai!|4im«8 b , 8 c t , ^A- :f hgigjg 

uosvyyi^x^9h\>^ -nmmmmsa.. 8 

^9c<4. -JtcO^!feM^8. 8t. y~VW&(>t 

[0041] y-b«ffi6$-adJ:^fcteMyi7*«Jg« 
ZffyimmiiiXXfi^^)-3ym3<r^-^mi: 

0*^j£$ilS . ^<7>m 1 iOa^Sl 1 0 tJM^fi 

1 1 rt^Mfc 1 ff)mm&m i o±fc 

t'-yMSl 2*>m;^ilS. t'>yh8l2J4. MO 
Sh7yi^';^:J'9a. 9b<^)-^r<^T^?^iS8btm 4C 

mfi^^^Kh. t'-y hiKi 2±w±BP sGM^t' 
*»^>=5r&lg2coag|»MWl 3*gg«$iii,. c:<^^2 
mm^l3±},z\im3^\zf-<9--yii'^iifz 

[0042] mmmmi^-th D R AMtfcV^T . ^ 
^flcl2t. ^!BjMi^8a*5V>{4 
8ci:-C^^y\-S/^'15*»mS#tS„ -T^ri)*.. MO 
sh^yvx^j'ga, 9bfc:fc{ts-^ro^!B!iSJS8 

a, 8C3&S. ^^^r^'fi^^'l (^^.M^-i^* 
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[0043] g|«*g2J4. SOIfflitcOjaSB 

[0044] iTt. *II^Wfcfel^TJ4. fif*fia|£0j:3 
fcMOSh^yi/x^ga. 9bttJft5— ^fiO^f^B) 
MiSSa, Sciry^^itLX^^f<i^9ff)XVV- 

=-^y~Ymmt.nMm\izw^h'mii^^j:<^£h, -r^r 

^7'5^'t^*£!Bjffli^8a, 8 c tC0rjy:?^b^, T 
y^txhv-i^y~\immt<r)ziyjfi^Y^lii:^l, 

iJ' hgi5*^flRtf S vl i: fc: J; ^.S^^Wit^Sr^S^fc 
[0 04 5]ij?fc. E3~a7^ffll,^T. igcOflBt^ 

^rrsis 1 ionit^tfeft^D R AMwjggxsfcov^ 

iOi^ffit. i!S-f:t>'5-2xl Oi8/cm« gJ^EA 
( 1 3 0 or ) h i oTiiaflc 

^^^i^i>ff)mmmimmzm^^titzh^^j:^. -e 

[0046] act, mA^miLX. locos (Lo 
cal Oxidation ofSilicon)ffi 
mzii -iX . Wi^mk\zv -f -Ar YWCf^A 5r?g« 

[0 04 7] 05^#BgLT, mmst*£}f:im 
\^xi^')^ym3^^f-Ymm3^j6m-h, z 

i^'j3y«6^jB^-rs, zcr>^^^ai^vaym6± 

LT, iO^«7a. ^1&^i^^)aym(> , 

6S:}e^S. act. Zcr)y~VW&6iii.Xfmsm7 
aSrVX^'tLTflav^T. nS<0^*fi!|*l^v"j3y«3 

b' , 8c' ^ti. i^O^IS 

[0048] mei:miLxmm7 anxi/i^ 

mmm-i. zff>immtzmvE:c'yi'y'/>min 
■tztizx-yx. y-hmmea)mtt,z. tmmibi 
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[0 04 9] -eiifciO. MOSh^yi^'X^'ga. 9 
a, 9b<0}^|«t|S|l^(c, ^anusafcteV^Ttt. MO 

Shy yvx^ 9 c tm^^tih . 

[ 0 0 5 0 ] 07 Sr#BBLT. iE^Oi^ 7tJ 

T. B p s Gjg^rt>i?>^r5m 1 mmmm i o ^ki 
-etT. c:<omi<^^ratag«io{c'j7D- 
<s:t. c:comico«raffiig«i otctjv^T 

1 IS-JgJS^S. 

[00 51] ^LT. CVDffi:5rt'S-fflv^-c. ziyj^i/ 
h*-;H lrtfcJ;VIBl«9S^gfll 0±fc. 

Sl2*gBiS$:h.5^tfc^rS. ^rjj, ::<ot'«yM8l 
2J±. ^JSSi'Unyt, rJ'y^Xxyi^Uif-f K (W 
Si ) <7)a[lfll3t$-*-^S{,<0-ej)-3TtJ:V\ icJDJ© 

[0 0 5 21»:fc. t'yhSll2±t. CVDffi^rt'^ 
«14S:}gji£-r&. 

[0053] Ja±<7)XS$-^T01 fc:S^$il.SDR AM 

[00 541 (SS2Sltas0!l)<Jcfc. 08-01 Oi&fflV^ 
^<7)l|BBt«^<m20||iiJg|fct5{t5DRAMfc 
-^v^T^BjtS. 08fcJ;i/0io{i. ::tf5S|Bgfc:a-:f 
< S 2 «O^Mtt3»t5 D R AM 5-^1-^i)-BfH@-c* 
H9{i. ^cofgBgfc::«-:f<|g2coSISt«aifct>ftSD 5 
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R AM£D:^S|fl«P3:SJtXS2r*-ra^fflfMH-C*4 . 
[OO5 5]08tJj:t^lOS-#HgLT, 4i^0gt 

TV^S. J:'9:a#«fc«. C:<0SWf*ca2aOJtSI«$ 

L«4. ^f*fl2aiOit^«*Jii0Ja±-C*5. ^ 
<0^fl?l2a<^)ff®tL-C«. Ta2 06 . TiO 
2 , (Ba, Sr)Ti03 , SrTiOs , PLZ 

10 [0056] wMmmm Lx\t. m<n^ i 
tmfmmmhixh. tt:. ^mimizj:mi. m 

±Si<^m 1 fO^^OJg^J: 0 1 D RAMtfD^ 

20 [ 0 0 5 7 ] *lliSMtfcftS DRAM<7)Sji:fr 
ffit=-:>v^TiJBtr^.. H9^#flSL'C, ^fl^l^o 
±«ffi±(C. XAy^^ijy^^a^Slr^aCVD (Chemic 
al Vapor Deposition ) a^rt'SrfflV^Tgim*W2 a?- 

mm?>. ^Lx. Z(mimm2a±iz. ±B<^mi 

[00581 ^tamii. jjBcon 1 <7>mmmt mmto 
JMimimatiXx^mi oiz^^nhDRAMimfS. 
^tihzktz^j:i>. ^tiizxK). iBcomiffmam 

30 *Hlgt5rS. 

i^smim ijctc. Hi i~ai 3$-ffl»-iT, cKofs 

HB(ca-:J< |g3<?mte«ai{c:tjjts D RAMtov^fiiH^ 
-rs. ai Hi. ^<^|gBgt:«-:f<||3£O||i|0!Ifcfctt 

«^>»i*lSi7)!^aW=5rlBl iei> J:l^^2lS^^^a5 

[00591 t-rai l^fflV^T, :<^IS6e'lfciJJtSD 
RAMciOfljjttcot^TiKWI.. 01 li^miX. * 

i>^mmm8a. 8c±t. ^i^izmmtifimeoim 

^^tl. C:<0^«c®6 0±fc5^>fc-fe;pru-hmfii 
6 2*gg^$tLTV^S. 

^0 06 0] -^SO. :*3l{fi0ilCfcV^Ttt. DRAMW 

^^:^mz2-?</)^xy^'^^imm^tLi^tiz^h. 

Dimmit. mmm2a 

=T*fi1*l^l^8a3iSUJi8cfcT1SlR§tl., fiWro 

S60fc. -fe/PrW-hmffi6 2fcT«j£$tl.S^fct 
0 =5:*. JiacOJ:3<c«jt5-^^5itfcj:^-c. ±ieco 



1 5 

[0061] ^t>. ail t*$fL2.g5«#:S2 aOft 

*>'3tcsis*Ji22rfflv^TiJ:v\ wmwme 

iv^, ^)vrv-vw&6 2<r>MnbLX\i. 
Pt. Au, =RI«!fe«^A§ii^^teH^BJ^y3>^^rk' 

1^1 S^fflV^T, 2|5|lit0iKfc»t'&DRAMcoSjt^r 

2 mmit muknjMiux^mms a , s b . 
8 c t.-Q^mm-h. mz^ mmme o<m^t lx 

c V i>m^j:iL^m\^xmmm eo^m 

[0062] Hl3S-#BgLT. JiffiOlllf^ 

mmb mmffymx'. w. i cos^ga i o itxt- y 

^««Xg$-g-C@l l(::*$iiSDRAM3E^^$ii 

^2<7)iete«!«t:it'<.T, ii««c^6otjj:i^-t;i^r^- 

b«ffi6 2Sr}g«-r-SXS*^Ji;t.S. Ltiifir^X. ±M 

(n% 1 J:t^^2<oiiss0iio«^i •) \,^^mmx 

J~ HfMifc MO S h 7 >'>''X:J'cO-*<0^!Bj«igt 

[00 63] (m4lSSS0i) 014-018 ^ffl 
V^T. ::i7)jSMHt:a'^< 114 iO||»«^{Ci5»t4 DRAM 

USSWCtJJtSDRAM^S^fSS^HBiiBH-eftS. 01 
5-H 1 8J±. iOf6Bgfc:a^<m4<0||teW=tJ»tS 
D R A M^«|®IScO!Nfa«^IS 1 XS~||4 XSitS^ 

[00 64] ^■r014-&fflV^T, ^«OlMBlc»r?<® 
4 iOHifeggt^fctt * D R AM<7)ltJStoV%TSiBHt-S . 
H14^#B1LT. 4^life«?!lfcfcl^TJ4. Ill<o||ife0! 
tiittSD RAMtfeV^Tv- 'J 3ye3±fcJg)S$tut 
b'>ybgll 2ts:}iaWmm^. II2C7)S«24± 
fc> e««2 2^:frftLTgJ^§^lTV^&. ilfc. 
fta2a±fcJi. Pt. Au^ri:>/i>^S-fe;l'r^-h 
«ffi2 bimti\zmL'^ivX\^h. 

[0065] ^KMmcim.nzm.xMm i tcs^sii-s 
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Wmm&a., 8b, ScJiLDDflijiJjUI-OlSjiJr^r 

[0066] 3|^Mtt5V^T«. •fe;l'r^-h®fii2 
6i:. gW#:B2at. >R*!|lj««8a3iSV^»48c t 
•e^^VNV^*JfliJig$#T.S;fcfc^:&. •t^rt)^.. MO 
^VvV-JX^^a,, 9b<7)m!|&^8a, Set. 

^A'>'^x^'ox b v-i/j-Ywmn-mniizmL'^ 

iv.hZ.b\iZiih. Wmm2a.if. SOIflBg05 

10 ^s^b^^ni^mnsmh^m^x^^h, ^vytt 

±l2<omi£7)||iSB?!Hjt-CI45ri-^*f. tS^iOtil 
. . S*W:^^f[«iJfcili/jN-f-SC:i:*rB]-tgt5ri,. t/i, ±E 

(nmim^mm^b^vz^ DRAMcowf^jag^ 

[0067] HI 5~Sl8SrfflV^T. Z.om9i 

\izm^<%2 a^mmizavth d r AMc7«jt^rffiK-p 

i-S^fl:fflgl?r^«irrS. i<^t#. ^flcfflgl 
0±^Ht:{±. JJE«OSIl<^iaSMi:l^«<^:&«-CSI« 

20 flc«2*qg^$aTV^S. 

[0068] c:<om«fr«2±t, i^vziymstm^ 

•th. ^<^mi. ±m<7)mi<miimbmmc^xm^& 
x.mmmiAtx'^m^h. ^lx. zc^smmi 

4 SrSd J: 0 2 0 ^JgjfttS. 
[0069]<J:fc. 0165:#{iLT. m2comi24 
i^mt. Z<7)m2(r,mL2 4C0^mab. imM2 0 
«±ffifci&i»«2 2fcJ:oTif^-rs, Z(n^m2 
2bLXii. ^fcxK. iffegJ12 0fcJ:tX|g2<0»IS2 
4c7)MISi[tjff»-^fflOiH^5BSSc^^r-rSfl«^<7)gf 

30 mm^b'imf?>zbt^x^h. mz. mi v^mit 

[0070] iJCtC, ai8^#S3tT. Xy^y^'UV:^ 

m«2a^JgB&t5. -tLT. tlc0^f*«2a± 
fc. XA-^y ^j' >j y^mhl\^iiCVDm^j:i:im^^X. 

^/uyu-hmm2 6{:m^i-h. zc^b^. -t)uy°u 
-h«ffi2 6«. 6oox:^(omsLxmm^tiizb 

40 Lt^. JjUiiOXS^^T . a 1 4 iZ^^tl?> D R 

AM*SJg^§tL-&. 

[0071] tUii^«gJtXSt:fcV^T. a««J«2 a 

^lfcJ:V^2cO®^fi^lO. 13S>5V^iM 
OSh7yj''X^'9a. 9b<0Jg|ft<0mtJgm§nS. 
^«c«2 a{4. t5>6 0 O-CgSiaJiWiSiatT^giitlUlif 

ft«w±. m 1 tj j;i^m2<7)JiSijeig® 10. 1 3<^ y 
7oH8^fipSrif<7)isa (soo-c—goox:) cojoa 

*^f<J«2atJn^?-?7tJ^(=, gl««cB2ac7):mt 
50 ii^itt^^K^j:^. 
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[00721 *^;te0!ti>ir^TI±, ^ 0 v^o t^a^Mi 
[00 73J (ll5SI|g0|)i^t:. Hi9i>J:i;c@2 0 

[0 0 741 t-fai9S:ffll^T. IS5O|Ufe0!Ifc:tj(t 
fc. ^«t«6 0i:-fe/i'rk-haffi6 2i:*«f=HinS^ 
ligt=3:5. -eiU:t^'l^lM»cP8LTIi»4<0lUSfia|i:|Sl 

[ 0 0 7 5 1 ijcfc, 02 0 m^^x. ^^mmizmh 

8a, 8b. SctTm^t?,, -fLT. J:E<0^3 

-h«ffi6 2^jBjiW-s, -f^oati, ±acom4coiiifi 

[00 7 61 {m6mm)<!K.iz.m2 1-^27 m 

DRAM<oa5^ffiH-C3i&. 02 2~02 5J±, ^<5D 
S6BHKa":y< S6 tO^gJtfcttl. D R AMc'^gJSlS 
«0^6«j^:m 1 XS~||4XSS-55-ra!«aHT* 
h. H2 6*jit^H2 7{i. ^05|Bgfcs-:r< 155^7)11 

[0 0 7 71 t-fa2 1 m\^x. *3ii6«^fcfcftsD 

RAMtfO^^toV^XaW^. 02 1 *#BgLT. * 
^Sgfi»lfcfcV^T«. ^:BlSJSl8a, 8cTfc*5V^Tco 40 

[00781 -<OJ:a=5rfilii^#t5^ttJ:oT. ± 

aom2«^fiai<7)^t^gg<o+^y^-^^^4jji 
«-c#sittjD;cT, ±m.ffi'$^2(7mm<r>^x*) 

t'.y Sigl 1 2 1 ^!toM«8 b y;? haPFfc 

0. DRAM<o^^^b5t^^fc:3r4^tt;aDtT, 1!; 

f^a[g*«[6l±LfcDRAM*«#^>^Sifc(C:3rS. -f^ 
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tmkxht. 

[0 0 7 9 1 *llltWttjftSDRAMCDi!Ji* 

mz':>\.^xmmi>. t-m22im!kLx. mm 

m\.zm.m2mmh. ^lx. c:cogis«cS2^ 
mmmzni^-~yy-ri,-ti,zx^x. ^i/msi 
1 <^^mimmiz^\ii^^hmiui o jrjgjg^ 

■5. 

[0 0801 m23imiLx. m<r>m2<m 
[00811 i^t. m2Aimii.x. m<omm 

2atCMP (Chenical Mechanical polishing ) 
i:m. -emciO. iSPaJ7 0rt{C«^i^f<c^2a 

[00821 @25?r#gSLT. ifeolBliOll 

ffi09tPia«o*s-e. ^im2, 2 3L±.\izi^^}aym 

XSSrST. H21t^S:h.SDRAM*qg^$^i.s^: 
[00831 ^^mm^Zti^h D R AMiOSUt^^fc: J: 

-t^«o^lfcJ:if»2<7)||iS0!|c7)j©Aj.i5^lgjg 

^mmms ai. acbim^izmmtif^ibffiay 
MX 'oiimjommm.-rhzbmmb^i,. 

) [00841 iJct. 02 6t>J:t)f027^fflV^-C, ±IE 
iOJls^StfiHIfciSttS D RAM<7^:trS<'^Jg0!ltoV> 
■CSiBfrS. ^■f02 6^#!iLT. ^ftfflgl«± 

-y^^Sil/c^ftfl2^?gjS^&. ijCtC. i^Urjy^ 
lg3a2rJ{ifilL. 'eco«iif±fe:gs?fl9fc:^flc^2a^ 

[00851 -f-LT. m2 6tZ^^ii^^^iz^ 
«2<^StcK«flcS2a*ifl[gtSJ:5t, ^fl^ 

■frs. -?-LT. 110 oxmmcommt:mtzbizx 

->T. ^«^lfci^»;nv«1S3ai:^fii0^ipif: 

[00861 ZCOb § . S««Ofe|g-eJi. 
bi^VaymL3abcomO-^hitff)fiif>tz^ JcMcoX 
oK:110 0'Cb\>^'>t:^ffmmi}^mb^i>. ^O) 

Jty>. m.m2aiff)m.^^&i,td%^iz\i. zm 
^im^-thzbim^iizawxmt L<^j:\^bmt 
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20 



[00871 iXliZ. S2 7S:#BgLT. IMcOi^V^y 

[0088] (mimsm) ikiz. 028^fflv^r. i 
<Dmizm'^<m<Dmimiz':>\^xwtmti>. 028 
z(/mmizM-^<m7<Dmmtz}n-f^DRAMi: 
^mmm$>i>, 10 

[00 89] 02 82:#Bgtt. 3f£||Sg09lcfcV^r«i. 
a21t:^Sn«.pRAMtC, $^>t. ^tt:«6 0t 

±3i<r>m3<7)m&M(o^tmmiz^ ±M<omcom& 

[00 9 0] ^j:t3. SjS^ffifcWLTJl. ±ffi<0lB6<0 
llife0!lfcK«£OIS2rg-C^tt!B!l^8a, 8b, 8c 
i;-CS:}gjSL>ta, Jiie<0ll3<DllfS«F«i:ll«OXg^ 

uxmmfiime o tJitz-t/i-T-^- b«fi6 2*-tb^:^ 20 

TH2 BfclT^^iiS D RAM*^^Sii& fc^rS , 
[009 1] (^SlliSW) H2 9~H34S:ffl 
v^T. ;<0||BHta-:f<|g8<0||M5«?!lfcov%TitBB-r 

5. @2 9ji. z<fmmzmri<msa)mm\,ztinh 

DRAMSrSrTSStJMBffflB-C&S. 03O~03 4<i. 
2|s^{^fc:iJ{tS D R AMco^SflWrSJ&IgcoS 1 X 

[00 92] ^■rm29^m\^x. ^ffiW^^z^-^K^ 

ScOHtttRltfcJtSDRAMcOffijttCOV^-CiiBW-S. 30 
l->f^l^{::fci^-C0ISf*«2a*qgj£3<i, mnigsg? 

n<,zi5\^x^tkim2if^ix^fm}S.^fix\-^h. zcn 

fcfc V ^Ttt-^O^ A'^'NV ^'^M^ilfil-r S i: 

^' 9 c Tt2KS*«2 a*ggjft$^iSJ^i 0 t>S4§ 

2ffmmm<n^i. O t S ^^fcO RAM(^)ttlES:|6l±$ 

[00 9 3] iJct. H3 0~H3 4^fflV^t:. 2^*6^ 
tfcttl.DRAM<0SEg*ffittOV'>TMBH^S. 

3 0 ^#88 LT . jiEoii 1 «oiisfet?« t wm:mx\ 
^wwsL\cr>^^m±Jizm%wm2i:mmh, <*: 
H3 i*#fiSLT. ¥mim2m^5m{zft^- 

•rsiim«2^i^-r*, -efitio. simf*c«2{i 

[00 94] <J:fc. 03 2 5:#!!3LT. ±M<^m2(^ 

mmtmmco:mx. ^wmLi<o±mm±:^mizm so 



m^tmmiz. ^«sims2afc:cMPj!aas:iti-. 

^ UHz&sttH^mm. 1 (r>±.m±izm,m 2 
ai:mm-?>. -ew^tt. jjBoiii<7)iiiS0ifc^aic^ 

9a. 9b. gc^-e^i-r^L^^-rs. ^fu^ii^i, ± 

1 <0||iSfi^i: |S|«<OXgSrigT0 2 9 IC^^flS 

i,. m<7)m6</>mm<7>m^tmmiz. mmm 

[0 09 5] (l^9|liSM)»:t. a3 5~a3 7S-ffl 
V^T. C:<Ol6BJ{ca'^<?g9<:0||«6«?»t:fc{t-5DRAM 

t":>v^-ciiws. a3 5ti. zcom^izm'^<m9</) 

iait?llfcfc{tl.DRAM<oa^HBfffl0'C&&, H3 6te 
it;f03 7{i. aSSK^^ilSDRAMcOSitiew 

mim:mixmtiii/m2xm^^mmwmx'h 

[0096] ii-^, 03 5i&fflv^-C. c:co5|BBfc:a-:f< 
m9£0j|SSfi»ltt>ttl. D R AMc^^jgtroV^TSlBa^ 

H3 5S-#8gtT, 2|!^«?«tCfcJtSDRAMfe:fc 
V^TJi. ;><t'JH:;Wri'>fartc0i^y3yB3«7>^B± 
tfflitWClfciPW«oav^»mf<c«2a*-T^fig3it, 

ymm:}iipi^^j:hwm{z]ii^mam^m,vm 

2im^^1XX\'^i>. 

[0097] Z(n)^wm2<niTi.z\i^wmLiim 

^^ixx^^h. m/t^m2aiitzmm^/msLi(nm 
±jiz±xm(/hi.oi,zm^^ftx\^h. mmm2a±. 

WizmLx\m2\,zm^tihf^iffmmiiz^\ihT)R 
Autmkxhh. mL<r>xo^£mm:^hztf,zi. 

[0 098] iJ^t, 03 6t>J;t^3 7^fflV^T, H3 
5 \,Z5^^tlh^9(^mmizmh D R AM<7)Sji*ffi 

(rmmt nm.<^T.mm s o i mm^-rt^w 
«fii^#s. iwsoi«g^*-rs^flsa«i± 

±E<0II 1 iOHttWi: R««OXS^g-ceSS 1 4 

m. 1 fc J:t^g|«*« 2 ti^-th . 
[0 09 9]<}^fc. H3 7S:#HBLT. ^^V-kulTU 
^UHzmt'^0 n yfl3<0^ffl±t3itf^ti#fl^ 

im^^x. mmm2aiimmi>. -et-c. i<o§is 
X. ■^furu~hw&2 6im^-r&, -eiifcio. a 

SSdZ^^tl^DRAMim^^ill. 

[0100] CKOidt. glSf4cg2aS:mit5j:t/m 



( 

21 

■z\ ±siffym4<f)msk'mj:diz. nxfm2ffmRi>zD 
fflv^T. c:<of6BB{ca-^<mio<^)|iit0iiK-pv^TijiB^ 

i-S. H3 8{i. >I<7)l6Bgfca-:f<mi Ofl^llfe^Jtts 

1 XS~^ 2 XS^^-ta5^HBfifflT*S . 
[010 21 i-rH3 8S-#!SLT. *SISSMfctJV^T 
a. ^««S1 fc. ^O^ti^(^cfflSlco±«±fc:jg 

fijt^iijt s o I mmffymm t ^j:^miimzimmmr> 
&\'mmm 2 1 5-a5i^s i 0 Mms o*fg(t 

'^.ilTV^S. ^LT. ::oajl?L5 0rtfcJ:Vifi^flcS 
S 1 OSSS±fc*)!t->Tg|«frH 2 a*J?B^$ixS . Z 
<0^flcl2 a±fc:«-b;kTP'-bmffi2 6*qB)R3#t 
-?-iimkOfl|jSfcHLTttHlt^3/T.5l|l<?5|| 
ifiWcfcft 5 D R AM t HaiT* i . 
[0103] :*^0|fct3V^Ttt. MO 

a, Set, ^fta2at4i;P7*V-M|g2 6fe 
If^^fLS. -eLT. MOSh^>'>'X^9a, 9b(JD 
^!|i!lM«8bi:h'.yMSl 2i:<0ny^'^'hiSrFt 
Ji. Jt^m*Offi^WjtCfit-^glSfjcM2*gg^$^l-CV^ 
S. -E-o^:*, ±m(omenmMmiziH-fi>DRAM(0 1 
liafcD R AMOtttig^|iil±§-frS ^ t *fiir|gi: 

[01 04] 03 9t>J:tfH4O&fflV^T, 03 
8fc^$^lS||l 0<^)||itWfcfc{tSDRAM(7)g!Jg^r 
Sfcov^TDiBfrs, ±Bcr>mi<mMi.miiziHfhDR 
AM t l^«OISS-g-CS«l® 1 4 tTimtl . 
LT. ^*l^ltJj:t;iimfl?«2fcx.yf->'^^3!!^ 

imtztizx-yx. ^mvimmaa, 8ct»c. ^ 

fl««lfeJ:t;^«fl!l2^matSMilJL5 0i&»« 4 
[01051 iJct, H4 0 5-#ML-C. x/N-y ^' y y^/ 

1 <^«±t . mmm 2 a ^jgjs-r^ . ^ 

<0mi#m2 3i±l,Z-tfUrU-hW&2 6 ^Jg^'tS. 

[0106] :^tml,z)s^fi>DRAMffmt:^^zx 
tia. mmm2aii. f^iisJ:i/m2<r>mm»mi 
0, i3a)m&<7)nkizmm-i>ztimmb^j:?>. ^ti 
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fc=3rS. *3t. MOSh^^v^X^ga, 9b<iD^!|S 
MiS8a, 8cfc. ^■vAV:^(^XM/— yy-H^ 

[0 1071 miimm)mz.m4ii:m^n. 
z(omizm^<mi i<7mmiz^\>^xmmt?,. m 
4 1«, zffmimzm-^<mi icrmmizmtuR 

AMSrSrtaStJHKffiH-efcS, H4 1&^Lt:. 3|s^ 
aWtrtJi^TJi, ±ffiiom7i^tt09eDJ©^coJ:3fc. 
) 038{;:S^§it|,DRAM{w. g|«i♦cl6 0i:^:;^T^' 
-^mfi662t*^$^>t:Bfig3^lT^^S. ^tiizX*). 

mmiffymmcn^tmrniz. ±M,<^mi otm 
mMcTf^x "9 1> D R A M irmmmtth ^ t mmt 

[01081 (®1 2 04 2-04 4^ 

fflv^T, zff^izm-^<mi 2crmmi,z':>\,^xmm 

■Th. H4 2li. ^eD^|BBl=a-:f<|gl2<0||ifegi{itJ 
ftSDRAM^^^af^WrtlHT-S)*. H4 3(i. 
teW^T^giyfcfcttS D R AM5:^rtSP^HBrffla-e*> 

mmtcmm^^x'hh. 

[0109] t-m4 2 irmitX. ^«cfflg 1 tc« 
2*^Jj£§*l.ifflI(^)^|i#(4^ 1 coSHttt. na«OS 

J8i^ai)S«8 0*>m3iiS. I), ^M!|*rSlS 

8 a , 8 b tMiii-t?>imiznmcomm[^mmm8 
om^^iiiztiz^xh. ^tnzx*). ±Bmi<7) 

^igt=srs. ^timmmzmtxiiisi<^mi<m 
tmm^tmx'hh. 

[0110] ^rt3. ^mmmsoiziittLi, nm.<o^ 
mm&ii.«tL<ii.^iiismm8si. 8b. 8c 
iz^tix6nm.<7j^fti^mmLXi>?>. M^mnza. 
^wmiiis oizisttii nm(^^imm^i. 1 x 1 
o^ocm-^g^xtc&s. tti. ^immit^ 
0 iz nMc^-mmx Lfc<o{4. ^mmm 

8a. 8b, 8clz^ttlt^'^ii^nmThi>ZbiZ 

mm-i>. it:ifi^x.^mmm8a. 8b, sct 
is^tLi,?pmsifipm<om^izii. ^imiRiaxi/ 
^mmm8 oizupmc^y^mimx^tiiztibm 

vaymsix}>?>. -etifcio. ^!i*iSiS8o*5^is 
&i^*jayffnzms,^titm^j:*)h. :^mmm8o 
co'>- vmLi:^i^immtz/h^ <99t?,zt i^mt ^ 

:L<r>;ibim44iZ5r:^tlX\^t. 
[01111 {Jet. 04 3S-ffll^T. 

Ttt. ^W^lO^Htfel^T. ^!fe®«8a, 
8cST(3fl[»rs®iSt, 3!S?WtJbie<7)^i|?!,^j^ 
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8 0ifimmtlX\'^t. -e^itciO. S4 2*cS$n5 ft4 0 0 0A~5 0 0 0A-CJ>5<OtC*tU. i^'Jn 

mmm<mMidm^tih . 3<?dw;* 1 4 i o o o a~*!j2 o o o AgjgEt 

[01121 ^rfc. ±E<^^tt!|%rtS«8 ocoje^^rffifc /hSvv -tixti i^V^ym3(ntm±.iz±M<oi^ 
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